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DESCRIPTION 

M 

IMAGE PROCESSING APPARATUS AND METHOD, AND CARRIER SHEET 
Technical Field 

[000 1] The present invention generally relates to an image processing apparatus 
and method and a carrier sheet, and, particularly to an image processing 
apparatus and method that accurately read an original of a size larger than a 
readable size of an original to obtain a combined image without processing for 
setting a reading mode and a carrier sheet used for the image processing 
apparatus and method. 

Background Art 

[0002] In an image processing apparatus in which an image reading apparatus 
such as a scanner is connected to a personal computer, there has been proposed a 
method of reading an original of a size (for example, A3) larger than a readable 
size (for example, A4) of an original mainly considering a setting area for the 
scanner (see, for example. Patent Document l). In this example, after folding one 
original into two to read images, the images are combined to obtain original one 
image. 

[0003] Note that it is proposed to hold an original between a pair of transparent 
carrier sheets in order to surely and easily read an original having images printed 
on both sides (see, for example. Patent Document 2). In this example, the images 
on the front side and the rear side are not read substantially simultaneously. The 
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original is reversed together with the carrier sheet to read the image on the rear 

side after the image on the front side is read. 

Patent Document 1- Japanese Patent Laid-Open No. 7-283933 
Patent Document 2- Japanese Patent Laid-Open No. 11-32160 

Disclosure of the Invention 

Problems to be Solved by the Invention 

[0004] According to the technique for folding an original into two to read images, 
in order to distinguish the image reading from a reading mode for a usual 
double-sided original (a mode for not combining images), a user has to perform 
operation for setting a mode for folding an original into two to read images. This 
causes a trouble for a user. Since it is necessary to perform mode switching in 
this way, it is impossible to mix a usual original (an original not folded into two) 
and an original folded into two and continuously read images. Since a carrier 
sheet is not used, an image on the front side and an image on the rear side read 
are misaligned because of twist of the original folded into two. Thus, when the 
images are combined, it is necessary to adjust heights (positions in a conveying 
direction) of the images. This causes troubles in image processing. 
[0005] On the other hand, according to studies of the inventor, it has been found 
that, even if a usual carrier sheet is applied to the technique for folding the 
original into two to read images, it is impossible to read the images clearly. When 
a usual transparent carrier sheet is used, light for reading is reflected excessively 
on the surface of the carrier sheet to make it impossible to read images clearly. 
Additionally, since a roller sUps on the surface on the carrier sheet and conveyance 
of the roller is not stable, it is impossible to read image clearly. 



[0006] It is an object of the present invention to provide an image processing 
apparatus that accurately reads an original of a size larger than a readable size of 
an original using a carrier sheet without processing for setting a reading mode and 
obtains a combined image. 

[0007] It is another object of the present invention to provide an image 
processing method for accurately reading an original of a size larger than a 
readable size of an original using a carrier sheet without processing for setting a 
special reading mode and obtaining a combined image. 

[0008] It is still another object of the present invention to provide a carrier sheet 
that is used for accurately reading an original of a size larger than a readable size 
of an original without processing for setting a special reading mode and obtaining 
a combined image. 

Means for Solving the Problems 

[0009] An image processing apparatus of the present invention comprises an 
image reading unit reading a front side image and a rear side image from a front 
side and a rear side of a medium, respectively, a mark detecting unit detecting a 
combination instruction mark present in a predetermined position of at least one 
of the front side image and the rear side image, and an image combining unit 
combining a front side sliced image and a rear side sliced image sliced from 
predetermined positions of the front side image and the rear side image in a 
predetermined direction to obtain one image when the combination instruction 
mark is detected. 

[0010] An image processing method of the present invention comprises reading a 
front side image and a rear side image from a front side and a rear side of a 



medium, respectively, detecting a combination instruction mark present in a 
predetermined position of at least one of the front side image and the rear side 
image, and combining a front side sliced image and a rear side sliced image sliced 
from predetermined positions of the front side image and the rear side image to 
obtain one image when the combination instruction mark is detected. 
[00 11] A carrier sheet of the present invention comprises two sheets having a 
rectangular shape and holding paper between the two sheets. At least each one 
side of the two sheets are fixed to each other. Each of the two sheets comprises at 
least one of a vertical reference line defining a position of a reference in a 
conveyance direction or a horizontal reference line being orthogonal to the vertical 
reference line and defining a reference in a direction orthogonal to the conveyance 
direction, an original area including an area which is colorless and transparent 
and an outer side surface of which is matted, with at least one side thereof defined 
by the vertical reference line or the horizontal reference line, and a frame area 
including a nontransparent area with at least one side thereof defined by the 
verticsQ reference line or the horizontal reference line. At least one of the two 
sheets comprises a combination instruction mark drawn in the frame area. 

Advantages of the Invention 

[0012] According to the image processing apparatus and method of the present 
invention, it is possible to combine a front side image and a rear side image into 
one image by detecting a combination instruction mark drawn in a position other 
than a position of the carrier sheet where an original is held. Therefore, it is 
unnecessary to perform setting operation for distinguishing a reading mode for a 
usual double-sided original (a division mode) and a mode for folding an original 



into two to read images (a combination mode). Since it is unnecessary to perform 
mode switching, it is possible to mix a usual double-sided original (an original not 
folded into two) and an original folded into two and continuously read images. 
Since the carrier sheet is used, the original folded into two is not twisted and an 
image on a front side and an image on a rear side are not misaligned. Thus, it is 
unnecessary to adjust heights (positions in a conveyance direction) of images in 
combining the images and it is easy to perform image processing. 
[0013] According to the carrier sheet of the present invention, since the part of 
the carrier sheet for holding an original is matted, unUke a carrier sheet that is 
transparent and is not matted, light for reading is not excessively reflected on the 
surface of the carrier sheet and it is possible to read an image clearly. Since the 
roller does not slip on the surface of the carrier sheet and conveyance is stabilized, 
it is possible to read an image clearly. 

Brief Description of the Drawings 

[0014] FIG. 1 is a diagram of an image processing apparatus. 

FIG. 2 is an external view of the image processing apparatus. 

FIG. 3 is a schematic diagram of the image processing apparatus. 

FIGS. 4A to 4D are diagrams for explaining image processing. 

FIG. 5 is a diagram for explaining a carrier sheet. 

FIGS. 6A and 6B are diagrams for explaining the carrier sheet. 

FIG. 7 is a diagram for explaining image processing. 

FIG. 8 is a diagram for explaining the image processing. 

FIGS. 9A and 9B are diagrams for explaining the image processing. 

FIG. 10 is a diagram for explaining the image processing. 



FIG. 11 is a diagram for explaining the image processing. 
FIG. 12 is a flowchart of an image processing. 
FIG. 13 is a diagram for explaining the carrier sheet. 
FIG. 14 is a diagram for explaining the carrier sheet. 
FIG. 15 is a diagram for explaining the carrier sheet. 
FIG. 16 is a diagram for explaining the carrier sheet. 



Description of Symbols 
[0015] 1 Carrier sheet 

2 Original 

3 Image reading unit 

4 Image processing unit 

41 Image data receiving unit 

42 Mark detecting unit 

43 Tilt correcting unit 

44 Image combining unit 

45 Image data storing unit 

46 Combined image data storing unit 
49 Image file 



Best Mode for Carrying Out the Invention 

[0016] FIG, 1 is a diagram of an image processing apparatus and shows a 
structure of an image processing apparatus of the present invention. The image 
processing apparatus includes an image reading unit 3 and an image processing 
unit 4 connected to the image reading unit 3. The image reading unit 3 includes 



an image reading apparatus such as a scanner. The image processing unit 4 
includes, for example, a personal computer connected to the image reading unit 3. 
[0017] The image reading unit 3 reads a front side image and a rear side image 
from a front side and a rear side of a medium (l or 2) and transmits the images to 
the image processing unit 4. The medium includes an original 2 (21) folded into 
two and held by the carrier sheet 1 or a usual original 2 (not held by the carrier 
sheet l). The original 2 folded into two is a double-sided original having images 
present on both front and rear sides because the original is folded. The usual 
original 2 is a double-sided original, on both sides of which images are drawn. 
According to the present invention, it is unnecessary for the image reading unit 3 
to distinguish such two kinds of originals 2. The image processing unit 4 applies 
predetermined processing to image data received from the image reading unit 3. 
[0018] The scanner (hereinafter also referred to as scanner 3) serving as the 
image reading unit 3 is formed integrally with a sheet feeding apparatus as shown 
in FIGS. 2 and 3. Note that the scanner 3 shown in FIGS. 2 and 3 is an example 
of the image reading unit 3. The image reading unit 3 may be formed integrally 
with the image processing unit 4. It is possible to apply the present invention not 
only to the image processing apparatus including the scanner 3 but also to image 
processing apparatuses such as a copy machine and a facsimile. 
[0019] As shown in FIG. 3, the sheet feeding device includes a paper mounting 
stand (a shooter) 31, a pick roller 32, a pick arm 33, a separating pad 34, a feed 
roUer 35 and 36, and discharge rollers 37 and 38. In FIG. 3, an alternate long and 
two short dashes line indicates a conveyance path for the medium (l or 2, 
hereinafter simply referred to as original 2 in some cases). The original 2 or the 
original 2 folded into two and held by the carrier sheet 1 is conveyed along the 



conveyance path. In order to read images on the front side and the rear side of 
the original 2, the scanner includes line sensors 39 and 310 including well-known 
CCDs (Charge Coupled Devices), respectively. Positions of the line sensors 39 
and 310 are apart by a distance d in a direction of the conveyance path in order to 
perform reading of both the front and the rear sides substantially simultaneously 
without hindrance. Therefore, actual times for starting and ending reading of 
both the front and the rear sides are sUghtly different. In FIG. 3, the special line 
sensors 39 and 310 indicate approximate positions. 

[0020] In this example, a maximum size of the original 2 readable by the 
scanner serving as the image reading unit 3 is A4 and a width of the original 2 is a 
predetermined value W. Therefore, a width of the paper mounting stand 31 is set 
slightly wider than W. Note that FIG. 2 indicates an approximate width. The 
originals 2 mounted on the paper mounting stand 31 are picked by the pick roller 
32 in a state in which an appropriate pressing force is applied to the originals 2 by 
the pick arm 33. At this point, the originals 2 are separated one by one in order 
from a lower side by the pick roller 32 and the separating pad 34. The original 2 
picked is further conveyed to the feed rollers 35 and 36 by the pick roller 32, 
conveyed to a reading position by the feed rollers 35 and 36, and discharged by the 
discharge rollers 37 and 38. 

[0021] In the course of the conveyance, images of the original 2 are read by the 
hne sensors 39 and 310 in the reading position. In other words, in a one-side 
reading mode, an image on the front side of the original 2 is read by, for example, 
the line sensor 39 (or the line sensor 310). In a both-side reading mode, images 
on the front side and the rear side of the original 2 are read by the line sensors 39 
and 310, respectively, substantiaDy simultaneously (for convenience of explanation, 
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referred to as division mode) or images on the front side and the resu: side of the 
original 2 (21) folded into two and held by the carrier sheet 1 are read by the hne 
sensors 39 and 310, respectively, substantially simultaneously (for convenience of 
explanation, referred to as combination mode). The one- side reading mode and 
the both-side reading mode are set by a user prior to reading. In the both-side 
reading mode, according to the present invention, the scanner serving as the image 
reading unit 3 does not distinguish the division mode and the combination mode. 
In other words, in the both-side reading mode, the scanner does not have a 
function for distinguishing (setting distinction between) the division mode and the 
combination mode. 

[0022] The original 2 of a size readable by the scanner serving as the image 
reading unit 3 is originally the original 21 of a half size of the large-sized original 2 
shown in FIG. 4A. In this example, as shown in FIG. 2, the original 21 of a 
readable size is an original of an A4 size, a length of a short side of which is a 
standard value W. However, according to the present invention, as shown in FIG. 
4A, the scanner 3 can also read the original 2 of a size twice as larger as the 
original 21 of an essentially readable size. The scanner 3 in this example can 
read the original 2 up to an A3 size that is a size of the original 2 of a size twice as 
large as the A4 size readable by the scanner 3. A length of a long side of the 
original 2 of the A3 size is a standard value 2W, which is twice as large as the 
standard value W of the length of the short side of original 21 of the A4 size. 
[0023] As shown in FIG. 4B, the original 2 of the A3 size twice as large as the 
original 21 of the A4 size is folded to be the doubled original 21. In other words, a 
width of the original is set to W, which is the same as that of the original 21 of the 
A4 size. Images on both sides of the doubled original 21 are read using the 



carrier sheet 1 described later. Consequently, as shown in FIG. 4C, two image 
data 471 and 472 are obtained. For convenience of explanation, the image data 

471 is referred to as a front side image or front side image data and the image data 

472 is referred to a rear side image or rear side image data (vice versa). The 
image processing unit 4 combines the front side image data 471 and the rear side 
image data 472 to obtain one image data 48 as shown in FIG. 4D. 

[0024] For this purpose, in the present invention, the carrier sheet 1 shown in 
FIGS. 5 to 7 is used. As shown in FIG. 5, the carrier sheet 1 basically includes a 
film that has a rectangular shape long in a vertical direction (a conveying 
direction) and is colorless and transparent. A material of the carrier sheet 1 is, 
for example, a colorless and transparent polyester film. Total light transmittance 
of the carrier sheet 1 is, for example, 90%. A polyester film is suitable for such 
use because the polyester film has high flexibility. When the carrier sheet 1 is 
picked by the pick roUer 32 and when the carrier sheet 1 is separated by the 
separating pad 34, the carrier sheet 1 can be treated in the same manner as the 
original 2 and is never twisted. 

[0025] As shown in FIG. 6A, the carrier sheet 1 includes two sheets 17 and 18 
having an identical shape (rectangular) with at least one sides thereof (for example, 
bases in FIG. 6A) fixed to each other by, for example, an adhesive. In FIG. 5, an 
area to be stuck is indicated by "CLOSE". Note that "OPEN'* indicates that a side 
is not stuck. The two sheets 17 and 18 do not have to have completely an 
identical shape. For example, in a nontransparent area 12 described later, 
shapes of the sheets 17 and 18 may be different. Entire one side of the sheet 17 
and entire one side of the sheet 18 do not have to be stuck. For example, a part of 
the bases does not have to be stuck in the centers of the bases. 
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[0026] As shown in FIG. 6B, the carrier sheet 1 is a sheet for holding the 
original 2 between the two sheets. In this example, in at least original areas 11 of 
the two sheets 17 and 18, planes 17A and 18A on outer sides when the original 2 
(the doubled original 21) is held between the sheets 17 and 18 are abraded at 
predetermined roughness to be matted. In other words, the planes 17A and 18A 
are abraded to cease to be mirror surfaces. For example, (60°) mirror surface 
glossiness is set to 25%. Consequently, light made incident on the planes 17A 
and 18A on the outer sides is slightly reflected irregularly in proportion to a degree 
of the roughness. It is possible to prevent light for reading from being excessively 
reflected on the surfaces (the planes 17A and 18A on the outer sides) of the carrier 
sheet 1 by slightly roughening surfaces of the planes 17A and 18A on the outer 
sides. 

[0027] On the other hand, planes 17B and 18B on inner sides when the original 
2 is held between the two sheets 17 and 18 are never matted. In other words, the 
planes 17B and 18B are kept to be mirror surfaces. Since the planes 17B and 18B 
on the inner sides are flat, the planes 17B and 18B adhere to the surface of the 
doubled paper 21 (2) held between the sheets 17 and 18 (in FIG. 6B, gaps are 
provided for convenience of explanation). Therefore, light made incident on the 
planes 17B and 18B on the inner sides is transmitted through the two sheets 17 
and 18 without irregxxlarity and is reflected on the surface of the doubled paper 21 
without irregularity. Consequently, it is possible to read an image on the doubled 
paper 21 without irregularity. 

[0028] As shown in FIG. 6A, the two sheets 17 and 18 include an original area 
11, a frame area 12, and at least one of a vertical reference Une 13 and a horizontal 
reference line 14. In this example, the sheets 17 and 18 include both the vertical 
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reference line 13 and the horizontal reference line 14. In the two sheets 17 and 
18, when the two sheets 17 and 18 are laid one on top of another to form the 
carrier sheet 1, the vertical reference line 13 and the horizontal reference line 14 
completely overlap with each other (coincide with each other). In other words, 
when the carrier sheet 1 is expanded with the base thereof as an axis, the vertical 
reference line 13 and the horizontal reference Une 14 are made symmetrical. 
Therefore, in the two sheets 17 and 18, the original area 11 and the frame area 12 
also completely overlap each other. 

[0029] The original area 11 is an area where the original 21 held by the carrier 
sheet 1 should be located. The original area 11 includes an area, which is 
colorless and transparent and an outer side surface of which is matted, with at 
least one side thereof defined by the vertical reference line 13 and the horizontal 
reference line 14 (and an upper reference line 16). In this example, two sides are 
defined by the vertical reference line 13 and the horizontal reference line 14. An 
outer side surface of at least the original area 11 is matted because of a reason 
described later. In this example, the original area 11 has a size equivalent to the 
A4 size. 

[0030] The firame area 12 includes a nontransparent area with at least one side 
thereof defined by the vertical reference line 13 or the horizontal reference line 14. 
In this example, two sides are defined by the vertical reference line 13 and the 
horizontal reference Une 14. The frame area 12 is set to be nontransparent in a 
color suitable for a background color thereof in order to make it easier to identify 
the read vertical reference line 13, horizontal reference line 14, and combination 
instruction mark 15. Therefore, the frame area 12 is not provided in four sides of 
the carrier sheet 1 but is provided in two sides where the vertical reference line 13 
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and the horizontal reference line 14 are drawn. In this example, in order to 
highlight black, for example, a white ink is appHed to the frame area 12 to make 
the &ame area 12 nontransparent in white. The white ink is an ink of a color 
closer to, for example, a white reference of reading. The white ink is applied to 
the planes 17B and 18B on the inner sides of the two sheets 17 and 18. Similarly, 
the vertical reference line 13 and the like drawn with a block ink are also drawn in 
the planes 17B and 18B on the inner sides. 

[0031] As described above, the frame area 12 (in the vertical direction) is also 
present between one side of the carrier sheet 1 and the vertical reference line 13. 
On a side on the opposite side of the frame area 12 in the vertical direction, when 
the doubled original 21 is correctly held by the carrier sheet 1, actually, a 
clearance of a predetermined width is also present. Therefore, a width of the 
carrier sheet 1 is shghtly (for example, about a little less than 1 cm) wider than 
the standard value W of the short side of the original 21 of the A4 size. 
[0032] The vertical reference Hne 13 defines a position of a reference in the 
conveyance direction. In other words, the vertical reference line 13 is a line 
drawn in black (a black ink, the same applies in the following description) in the 
vertical direction, that is, the conveyance direction. The vertical reference line 13 
defines the original area 11 and defines a vertical boundary of the original area 11 
and the frame area 12. The vertical reference line 13 is also used as a reference 
for combination of an image by the image combining unit 44. Consequently, the 
vertical reference line 13 is also used as a reference for image slicing. Therefore, 
the vertical reference line 13 is not provided in two vertical sides (in the 
longitudinal direction) of the carrier sheet 1 but is provided only in one side in the 
vertical direction in parallel with the side. The black ink is, for example, an ink 
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of a color close to a black reference for reading (the same applies in the following 
description). 

[0033] The horizontal reference line 14 is orthogonal to the vertical reference 
line 13 and defines a reference in a direction orthogonal to the conveyance 
direction. In other words, the horizontal reference line 14 is a line drawn in black 
in a horizontal direction that is a direction orthogonal to the vertical direction. 
The horizontal reference line 14 defines the original area 11 and defines a 
horizontal boundary of the original area 11 and the frame area 12. The reference 
line 14 is not provided in two horizontal sides (in a width direction) of the carrier 
sheet 1 but is provided only in one side in the horizontal direction (for example, the 
base) in parallel with the side. A space between the horizontal reference line 14 
and the side (the base) of the carrier sheet 1 close to the horizontal reference line 
14 is set wide in order to provide the combination instruction mark 15. In other 
words, a width of the frame area 12 in the space between the horizontal reference 
line 14 and the side of the carrier sheet 1 close to the horizontal reference line 14 is 
set sufficiently wider than a width of the frame area 12 between the vertical 
reference line 13 and the side of the carrier sheet 1 close to the vertical reference 
Line 13. 

[0034] At least one of the two sheets 17 and 18 includes the combination 
instruction mark 15 drawn in the frame area 12 (in the horizontal direction). The 
combination instruction mark 15 is drawn in a position along the horizontal 
reference line 14 in the frame area 12. Note that, as shown in FIG. 6A, the 
combination instruction marks 15 may be provided in both of the two sheets 17 
and 18. In this case, in the same manner as the vertical reference line 13 and the 
like, when the two sheets 17 and 18 are laid one on top of another to form the 
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carrier sheet 1, the combination instruction marks 15 of the two sheets 17 and 18 
completely overlap each other. 

[0035] Usually, the combination instruction mark 15 is formed in a shape that 
would not be drawn in the original area 11. In this example, as shown in FIG. 5, 
the combination instruction mark 15 is formed in a shape like an extremely bold 
dotted line extending over the entire area of the horizontal reference line 14. 
Consequently, it is possible to clearly distinguish the combination instruction 
mark 15 from the horizontal reference Line 14 and surely detect the combination 
instruction mark 15. Note that a pattern of the combination instruction mark 15 
may be varied to give predetermined meanings to the combination instruction 
mark 15 in the same manner as barcodes such that various kinds of combination 
processing can be selectively executed. 

[0036] The frame area 12 or the area in which the combination instruction mark 

15 is drawn is used as an area for adhesion of the two sheets 17 and 18. This 
area has a width to some extent as it is seen from FIG. 5 and the like. Therefore, 
it is possible to secure adhesive strength of the two sheets 17 and 18 by sticking an 
entire surface of the area. 

[0037] At least one of the two sheets 17 and 18 includes the upper reference line 

16 drawn in the original area 11. The upper reference line 16 is drawn in a 
direction along a side on the opposite side of the horizontal reference line 14 in the 
original area 11. Note that, as shown in FIG. 6A, the upper reference lines 16 
may be provided in both of the two sheets 17 and 18. In this case, in the same 
manner as the vertical reference hne 13 and the like, when the two sheets 17 and 
18 are laid one on top of another to form the carrier sheet 1, the upper reference 
hnes 16 of the two sheets 17 and 18 completely overlap each other. 
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[0038] The carrier sheet 1 described above is used as shown in FIG. 7. Firstly, 
the original 2 of the A3 size is folded into two in the center thereof to form the 
doubled original 21. Subsequently, the doubled original 21 is held between the 
two sheets 17 and 18 of the carrier sheet 1. At this point, a fold 211 of the 
doubled original 21 is adjusted to the vertical reference Une 13 and a base 212 of 
the doubled original 21 is adjusted to the horizontal reference line 14. As a result, 
an upper side 213 of the doubled original 21 is set on the upper reference line 16. 
Consequently, the doubled original 21 is correctly held by the carrier sheet 1. In 
other words, the doubled original 21 is located in the original area 11 (in a narrow 
sense) in the carrier sheet 1. 

[0039] Note that, as shown in FIG. 5, in the actual carrier sheet 1, the frame 
areas 12 of the two sheets 17 and 18 are stuck in a part of the side where the 
vertical reference Une 13 is provided. In other words, in the side, the frame area 
12 in a part of a side (a base side) where the horizontal reference Line 14 is 
provided, that is, an area not marked "OPEN" is stuck. Consequently, in holding 
the doubled original 21 in the carrier sheet 1, it is possible to bring the doubled 
original 21 into abutment against the stuck frame area 12 and make it easy to hold 
the doubled original 21 in a predetermined position. 

[0040] The carrier sheet 1 holding the doubled original 21 is inserted into the 
scanner serving as the image reading unit 3 in a direction of an arrow A shown in 
FIG. 7. In other words, the carrier sheet 1 is set in a lengthwise direction with 
the side, where the two sheets 17 and 18 of the carrier sheet 1 are stuck, as the 
front and inserted. An arrow A indicates a direction coinciding with the 
conveyance direction in the scanner. 
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[0041] Referring back to FIG. 1, the image processing unit 4 includes an image 
data receiving unit 41, a mark detecting unit 42, a tilt correcting unit 43, an image 
combining unit 44, an image data storing unit 45, a combined image data storing 
unit 46, and an image file 49. The image data receiving unit 41, the mark 
detecting unit 42, the tilt correcting unit 43, and the image combining unit 44 are 
realized by executing, on a CPU, the processing programs for the units present on 
a main memory of a personal computer. It is possible to supply the processing 
programs by storing the processing programs in a medium such as a CD-ROM or 
downloading the processing programs via a network. 

[0042] The image data receiving unit 41 receives the front side image (data) 471 
and the rear side image (data) 472, which are read fi:om the front side and the rear 
side of the medium (the original 2), from the image reading unit 3 and stores the 
images in the image data storing unit 45. In other words, as shown in FIG. 8, the 
image data receiving unit 41 stores the front side image 471 and the rear side 
image 472 in image memories 451 and 452 comprising the image data storing unit 
45, respectively. At this point, as described above, since the positions of the line 
sensors 39 and 310 are apart by the distance d, when the front side image 471 is 
received at time tl, the rear side image 472 is received at time tH-t(d). t(d) is 
time required for con vesting the original 2 or 21 by the distance d. Thus, the 
image data receiving unit 41 starts storage of the front side image 471 in the 
image memory 451 at the time tl from an address A and starts storage of the rear 
side image 472 in the image memory 452 at the time tH-t(d) firom the identical 
address A. Consequently, basically, an original image is obtained by simply 
combining the images in the image memories 451 and 452 for the identical 
address. 
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[0043] The mark detecting unit 42 detects the combination instruction mark 15 
present in a predetermined position of at least one of the front side image 471 and 
the rear side image 472. The front side image 471 and the rear side image 472 
are stored as shown in FIG. 8. Therefore, firstly, the mark detecting unit 42 
detects the horizontal reference line 14 and searches for the combination 
instruction mark 15 only between the horizontal reference line 14 and heads of the 
images. Since the horizontal reference line 14 is longer than the width W of the 
original, in the horizontal direction, the horizontal reference line 14 is always the 
longest area in which black pixels continue. Therefore, it is possible to easily 
detect the horizontal reference line 14. A size and a position of the combination 
instruction mark 15 are known. Therefore, the mark detecting unit 42 checks 
whether an area of black pixels of the size is present in the position in the search 
area described above. The mark detecting unit 42 executes this processing for 
each of the firont side image 471 and the rear side image 472 (therefore, twice). 
The above described search area is set in advance with a predetermined clearance 
taking into account a tilt and the like of the original 2 or 21. 
[0044] When the combination instruction mark 15 is not detected, the mark 
detecting unit 42 sets each of the front side image 471 and the rear side image 472 
as individual one image. At the time of reading, it is unknown whether a medium 
is the original 2 or the doubled original 21. In other words, according to the 
present invention, it is unnecessary to be conscious of whether an original is the 
original 2 or the doubled original 21. When the combination instruction mark 15 
is not detected, it is seen for the fiirst time that the medium read is the original 
(double-sided originaD 2 on both sides of which images are drawn. This is not an 
object of combination of images. Thus, the mark detecting unit 42 creates a file in 
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which the front side image 471 is stored and a file in which the rear side image 
472 is stored independently and stores the files in the image file 49. Since an 
unnecessary segment or the like such as the vertical reference line 13 is not 
originally present in the read images, the images may be directly used as image 
files. 

[0045] When the combination instruction mark 15 is detected, the tilt correcting 
unit 43 corrects tilts of the firont side image 471 and the rear side image 472 with 
the vertical reference line 13 and the horizontal reference Hne 14 present in 
predetermined positions of the front side image 471 and the rear side image 472 as 
references. For example, when a user inserts the carrier sheet 1 askew in the 
scanner 3, as shown in FIG. 9A, the read firont side image 471 is an oblique image 
in the image memory 45 1 serving as a bit map memory. As described above, in 
the horizontal direction, the horizontal reference line 14 is always the longest area 
in which black pixels continue. A (originaD position of the horizontal reference 
line 14 is known. The same is true for the vertical reference line 13. Therefore, 
it is possible to easily detect the vertical reference Hne 13 and the horizontal 
reference line 14. A search area for the detection is set in advance with a 
predetermined clearance taking into account the tilt and the like. 
[0046] The tilt correcting unit 43 calculates, for example, tilts of the vertical 
reference line 13 and the horizontal reference line 14 in the front side image 471 
and averages the tilts to calculate a tilt 8. Using this tilt 9, the tilt correcting unit 
43 corrects the tilt of the front side image 471 in the image memory 451 with 
well-known unit to obtain the front side image 471 without a tilt as shown in FIG. 
9B. The same is true for the rear side image 472. 
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[0047] When the combination instruction mark 15 is detected, the image 
combining unit 44 learns that a read medium is the doubled original 21 held by the 
carrier sheet 1 because the combination instruction mark 15 is detected. This is 
an object of combination of images. Thus, as shown in FIGS. 10 and 11, the 
image combining unit 44 combines a front side sHced image and a rear side sliced 
image sHced from predetermined positions of the front side image 471 and the rear 
side image 472 in a predetermined direction to obtain one image and stores the 
image in the combined image data storing unit 46. 

[0048] Firstly, the image combining unit 44 excludes unnecessary images from 
the front side image 471 and the rear side image 472. For example, as shown in 
FIG. 10, the image combining unit 44 deletes images on the outer sides of the 
vertical reference line 13 and the horizontal reference line 14 based on the vertical 
reference line 13 and the horizontal reference line 14 and obtains a front side 
image 471' and a rear side image 472'. Subsequently, the image combining unit 
44 finds effective ranges in the front side image 471' and the rear iside image 472'. 
For example, when an original image is an image like "A." and the image is folded 
into two in the center of the character A, the image changes as shown in FIG. 10. 
For convenience of explanation, FIG. 10 shows only an effective range in the 
horizontal direction. However, the same applies in the vertical direction (the 
same applies in the following description). A width of the effective range in the 
front side image 471' is W2 and a width of the effective range in the rear side 
image 472' is Wl. Note that, actually, deletion of images on the outer side is 
omitted and the identical result is obtained by processing for determining effective 
ranges. 
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[0049] It is possible to find an effective range of an image with well-known 
various units. For example, an effective range of an image may be found by 
labeling. The image combining unit 44 consolidate continuous black pixels as 
groups, attaches label to the respective groups, judges whether an area is an 
effective area (an area forming an image) for each of the labels, excludes ineffective 
areas (areas that are not the vertical reference line 13 and the like and dust and 
the like), and, when an intersection of the vertical reference hne 13 and the 
horizontal reference line 14 is set as an origin, adopts a coordinate value of a black 
pixel with the largest coordinate among the effective areas or a value larger than 
the coordinate value by a predetermined value as the effective range. 
Alternatively, the image combining unit 44 may exclude the vertical reference Une 
13 and the like, extracts an area in which black pixels of a predetermined size 
continue, and adopts the largest coordinate value among pixels in the extracted 
area or a value larger than the largest coordinate value by a predetermined value 
as the effective range. 

[0050] Subsequently, the image combining unit 44 selects a larger one of the 
effective ranges in the front side image 471' and the rear side image 472*. In the 
case of this example, the width W2 in the effective range in the front side image 
471' is larger than the width Wl of the effective range in the rear side image 472'. 
Therefore, as shown in FIG, 11, the image combining unit 44 selects a range 471" 
with the width W2 as the effective range in the front side image 471' and selects a 
range 472" with the width W2 (not Wl) as the effective range in the rear side 
image 472'. 

[005 1] In coordinates (X coordinates) defining an effective range in the 
horizontal direction, one of the coordinates (on the origin side) is the vertical 
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reference line 13 and the other is the coordinate value of the black pixel with 
largest coordinates (farthest from the origin) among the effective areas. Similarly, 
in coordinates (Y coordinates) defining an effective range in the vertical direction, 
one of the coordinates (on the origin side) is the horizontal reference line 14 and 
the other is the coordinate value of the black pixel with largest coordinates 
(farthest from the origin) among the effective areas. 

[0052] Subsequently, the image combining unit 44 determines a formal size 
larger than the selected effective range and closest to a size of the effective range 
as a size of an image. In the case of this example, the selected effective range is 
an area of a sum of the range 471" with the width W2 and the area 472" with the 
width W2. As a result, a formal size larger than the area of the sum and close to 
a size of the area is, for example, the A3 size with the width 2W. Thus, the image 
combining unit 44 combines images with the determined size into one image 48 
using the front side image 471" and the rear side image 472". At this point, an 
area equivalent to a difference between the front side image 471 and the front side 
image 471" is set as, for example, a background color of the images by the image 
combining unit 44. The same appUes to the rear side image 472". For example, 
the image combining unit 44 reads out the front side image 471" and the rear side 
image 472", writes the front side image 471" and the rear side image 472" in a 
corresponding position (a position equivalent to FIG. 11) of the combined image 
data storing unit 46, and writes data of the background color of the image in an 
area of the combined image data storing unit 46 corresponding to the difference. 
In this way, the image combining unit 44 stores the combined image 48 in the 
image file 49 as one file. 
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[0053] FIG. 12 is a flowchart of an image processing and shows image 
processing in the image processing apparatus shown in FIG. 1 of the present 
invention. In a state in which the both-side reading mode is set, the scanner 
serving as the image reading unit 3 reads images (image data) on both sides of the 
original 2 or the doubled original 21 held by the carrier sheet 1 shown in FIG, 7 
(step Si) and transmits the images to the image data receiving unit 41 of the 
image processing unit 4. As shown in FIG. 8, the image data receiving unit 41 
having received the images stores the received images in the image data storing 
unit 45. In other words, the image data receiving unit 41 obtains the front side 
image (data) 471 and the rear side image (data) 472 in the image memories 451 
and 452. 

[0054] The mark detecting unit 42 checks whether the reading of the front side 
image 471 and the rear side image 472 is reading by the carrier sheet 1 for 
exclusive use (step S2). In other words, the mark detecting unit 42 checks 
whether it is possible to detect the combination instruction mark 15 in the 
predetermined position for each of the front side image 471 and the rear side 
image 472. When the combination instruction mark 15 is not detected from both 
the front side image 471 and the rear side image 472, that is, when the reading is 
not reading by the carrier sheet 1, since the scanner is in the usual both-side 
reading mode (division mode), the mark detecting unit 42 stores each side of the 
front side image 471 and the rear side image 472 in the image file 49 as 
independent one image (image data) (step S3). 

[0055] When the combination instruction mark 15 is detected from at least one 
of the front side image 471 and the rear side image 472, that is, the reading is 
reading by the carrier sheet 1, the mark detecting unit 42 notifies the tilt 
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correcting unit 43 to that effect. The tilt correcting unit 43 having received the 
notification calculates tilts of the vertical reference line 13 and the horizontal 
reference line 14 for both the front side image 471 and the rear side image 472 
(step S4) and corrects the tilts of both the front side image 471 and the rear side 
image 472 (step S5). The tilt correcting unit 43 notifies the image combining unit 
44 of the end of the tilt correction processing. 

[0056] The image combining unit 44 having received this notification searches 
for effective ranges in the area of the original 2 or the original area 11 of the 
carrier sheet 1 for both the front side image 471 and the rear side image 472 (step 
S6). The image combining unit 44 determines a formal size according to a larger 
one of the effective ranges of the front side image 47 1 and the rear side image 472 
(step S7). The image combining unit 44 slices a front side sliced image and a rear 
side sliced image from both the front side image 471 and the rear side image 472 
out to the combined image data storing unit 46 (step S8). The image combining 
unit 44 combines the front side sliced image and the rear side sliced image into one 
image and stores the image in the image file 49 as one file (step S9), The image 
combining unit 44 notifies the image reading unit 3 of the end of the image 
combination processing. 

[0057] The image reading unit 3 having received this notification checks 
whether there is the next original 2 or 21 (step SlO). When there is no original 2 
or 21, the image reading unit 3 ends the processing. When there is the original 2 
or 21, the image reading unit 3 repeats the step SI and the subsequent steps. 
[0058] FIG. 13 is a diagram for explaining a carrier sheet and shows an example 
of another carrier sheet 1 of the present invention. In the carrier sheet 1 of this 
example, one of two sheets (for example, the sheet 18) includes the combination 
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instruction mark 15 drawn in the frame area 12 and the other of the two sheets 
(for example, the sheet 17) includes a non-combination instruction mark 15* drawn 
in the frame area 12. The non-combination instruction mark 15* has a shape 
different from that of the combination instruction mark 15. In this case, while 
the combination instruction mark 15 has a shape like a bold dotted line over an 
entire area in the short side direction, the non-combination instruction mark 15' 
has a shape like a bold dotted Une only for a half in the short side direction. Note 
that the shape of the non-combination instruction mark 15* is not Limited to this 
and may be, for example, other shapes such as an alternate long and short dash 
line and a dotted line in which respective dots are long. 

[0059] When this carrier sheet 1 is used, both the combination instruction mark 
15 and the non-combination instruction mark 15' are detected. Thus, the mark 
detecting unit 42 decides any one of a front side image and a rear side image as a 
priority image in which a mark detected in the image is given priority. For 
example, the front side image is set as the priority image (vice versa). 
[0060] When the mark detecting unit 42 detects the non- combination instruction 
mark 15' present in a predetermined position of the front side image decided as the 
priority image, the mark detecting unit 42 neglects the combination instruction 
mark 15 detected from the rear side image not decided as the priority image and 
performs the same processing as the case in which the combination instruction 
mark 15 is not detected (the processing in the step S3). In other words, the mark 
detecting unit 42 sets each of a front side sliced image and a rear side sliced image 
sliced from predetermined positions of the front side image and the rear side 
image as individual one image. In this way, even if images are not combined, it is 
possible to protect the photograph original 2, a surface of which is easUy scratched, 
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and the original 2 made of thin paper from damages during conveyance by using 
the carrier sheet 1. Additionally, since the roller does not slip on the sxirface of 
the carrier sheet 1 and conveyance is stabilized, it is possible to read an image 
clearly. 

[006X1 FIG. 14 is a diagram for explaining a carrier sheet and shows still 
another example of the carrier sheet 1 of the present invention. In the carrier 
sheet 1 in this example, one of two sheets (for example, the sheet 18) includes the 
combination instruction mark 15 drawn in the frame area 12 and the other of the 
two sheets (for example, the sheet 17) does not include the combination instruction 
mark 15. 

[0062] When the carrier sheet 1 is used, while the combination instruction mark 
15 is detected in one image, the combination instruction mark 15 is not detected in 
the other image. Also, in this case, the mark detecting unit 42 decides any one of 
a front side image and a rear side image as a priority image in which a mark 
detected in the images is given priority. For example, the front side image is set 
as the priority image (vice versa). 

[0063] When the mark detecting unit 42 does not detect the combination 
instruction mark 15 from the front side image decided as the priority image, the 
mark detecting unit 42 neglects the combination instruction mark 15 detected 
from the rear side image not decided as the priority image and performs the 
processing in the step S3 as described above. In other words, the mark detecting 
unit 42 sets each of a front side sliced image and a rear side sliced image sliced 
from predetermined positions of the front side image and the rear side image as 
individual one image. 
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[0064] FIG. 15 is a diagram for explaining a carrier sheet and shows an example 
of still another example of the carrier sheet 1 of the present invention. In the 
carrier sheet 1 in this example, each of the two sheets 17 and 18 includes (only) 
the horizontal reference line 14. The vertical reference line 13 is not provided. 
Note that, for reference, the vertical reference line 13 not present in the sheets is 
indicated by a dotted line. The upper reference line 16 may be provided or does 
not have to be provided. 

[0065] Even if the vertical reference line 13 is not provided, it is possible to hold 
the original 2 (21) in an accurate position with the horizontal reference line 14 as a 
reference. Note that, in this case, it is also possible that the OPEN portions along 
the vertical reference line 13 shown in FIG. 5 are stuck together and a stuck 
portion of the two sheets 17 and 18 (therefore, practically, the vertical reference 
line 13) is set as a reference. As it is seen from FIG. 9A, when the tilt 9 is 
calculated with the horizontal reference line 14 as a reference, since the same 
applies in the vertical direction, there is no hindrance in the tilt correction. As a 
reference for combination, as described above, since a width of reading of the 
scanner 3 is wider than the maximum width W of the original 2, it is sufficient to 
detect an edge of the original 2 based on a difference between a white reference 
(not shown) for reading and a color of the original 2 (21) and use the edge of the 
original 2. Consequently, it is possible to perform the same processing as the case 
in which the vertical reference line 13 is provided. 

[0066] In this example, at least one of the two sheets 17 and 18 includes the 
combination instruction mark 15 drawn in the frame area 12 between the 
horizontal reference line 14 and the side of the sheet 17 or 18. Since a direction of 
the combination instruction mark 15 is the conveyance direction, it is possible to 
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cope with reading of the combination instruction mark 15 even if the width of the 
scanner 3 is not increased. Note that, as described above, the non-combination 
instruction mark 15* may be provided in a corresponding position on the rear side. 
[0067] FIG. 16 is a diagram for explaining a carrier sheet and shows still 
another example of the carrier sheet 1 of the present invention. In the carrier 
sheet 1 in this example, each of the two sheets 17 and 18 includes (only) the 
vertical reference line 13. The horizontal reference line 14 is not provided. Note 
that, for reference, the horizontal reference line 14 not provided is indicated by a 
dotted line. The upper reference line 16 may be provided or does not have to be 
provided. Even if the horizontal reference line 14 is not provided in this way, it is 
possible to hold the original 2 (21) in an accurate position with the vertical 
reference Une 13 as a reference. When the tilt 6 is calculated with the vertical 
reference line 13 as a reference, since the same applies in the horizontal direction, 
there is no hindrance in the tilt correction. The combination instruction mark 15 
(or the non-combination instruction mark 150 is drawn in the j&rame area 12 in the 
same manner as the other examples. 

[0068] The present invention has been explained according to the embodiments 
thereof. However, various modifications of the present invention are possible 
without departing from the spirit of the present invention. For example, the tilt 
correcting unit 43 does not have to be provided. The tilt correction processing by 
the tUt correcting unit 43 may be executed after the image combination processing 
by the image combining unit 44. According to the present invention, since images 
are combined with the vertical reference line 13 as a reference, the same result as 
those in the examples described above is obtained even if the tilt correction 
processing is executed after the image combination processing. The front side 
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image 471 and the rear side image 472 may be combined with the vertical 
reference line 13 as a reference without slicing images as explained in FIGS. 10 
and 11. 

Industrial Applicability 

[0069] As explained above, according to the present invention, in the image 
processing apparatus and method, it is possible to combine a front side image and 
a rear side image into one image by detecting a combination instruction mark 
drawn in a position other than a position of a carrier sheet where an original is 
held. Thus, it is unnecessary to perform setting operation for distinguishing a 
reading mode for a usual double-sided original and a mode for folding an original 
into two and reading and combining original. Since it is unnecessary to perform 
mode switching in this way, it is possible to mix the usual both-sided original and 
the original folded into two and continuously reads the originals. Since the 
carrier sheet is used, the original folded into two is not twisted and an image on 
the front side and the image on the rear side read are not misaUgned. Thus, it is 
unnecessary to adjust heights (positions in a conveyance direction) of images when 
the images are combined. This makes it easy to perform image processing. 
[0070] According to the present invention, in the carrier sheet, a portion for 
holding an original is matted. Thus, unlike a carrier sheet that is transparent 
and is not matted, light for reading is not excessively reflected on the surface of 
the carrier sheet and it is possible to read an image clearly. Since a roller does 
not slip on the surface of the carrier sheet and conveyance is stabilized, it is 
possible to read an image clearly. 
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